Metal-mediated white phosphorus (P 4 ) activation has been studied comprehensively and many metal polyphosphide complexes have been reported.
1 Due to the isolobal P and C-H relation, there is a similarity between phosphorous and carbon chemistry. 2 In rare earth element chemistry, polyphosphide complexes are still rare. In 2009, we reported the first molecular polyphosphide of rare-earth elements, [(Cp* 2 Sm) 4 -P 5 )] in THF at an elevated temperature (Scheme 1). 10 They were the first mixed d/f metal triple-decker complexes with a purely inorganic middle deck which has the cyclo-P 5 unit in the center. As a result of the two electron reduction, the cyclo-P 5 is transformed from planar to an open envelope conformation, which links to the iron atom in an Z 4 -coordination mode and to the samarium atom in [Cp*FeP 5 Sm(DIP 2 pyr)(THF) 2 ] in an Z 3 -coodination mode. In these examples, there is no P-P bond formation during the reduction and reconfiguration of the polyphosphorus complex (Scheme 1). 10 Therefore, we decided to study Scheme 1 Mixed d/f metal triple-decker complexes were formed without any P-P bond formation during the reduction. The solid state structures of 1a and 1b were established by single crystal X-ray diffraction ( Fig. 1 and 2 ). ‡ Compounds 1a and 1b crystallize in the triclinic space group P% 1 and in the monoclinic space group P2 1 /c, respectively. Both compounds have a non-crystallographic C2-axis through the newly formed P5-P6 bond. Each cyclo-P 5 unit has been reduced once to force one phosphorus atom to bend away from the iron center and changed confirmation from planar to open envelope shaped. The iron parts obey the 18 valent-electron rule. Besides coordination to the Cp* ligand, each iron atom binds in an Z 4 -fashion to the cyclo-P 5 unit. Formally, we consider the Z
4
-coordinated unit as a 6-electron donor ligand which can be considered as tetraphosphabutadiene dianion with two electrons to be delocalized around each of these units. The new P-P bonds with distances of P5-P6 2.2089 (13) in agreement with a single bond are created between the two off-plane phosphorus atoms. The core polyphosphide unit is formally considered as a P 10 4À anion. The electron rich polyphosphide anion could be crucial for the bond formation of hard rare earth metals and phosphorus atom. The P-P bond distances around cyclo-P 5 rings are in the range of 2.137 (2) 
